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| DENTI FI CATI ON | NFORVATI ON

Identificationinformation provides basic information about the data
set, including the title, geographic area covered, currentness, and
rules for acquiring or using the data. Required elenments of
net adata are those necessary for identification of the data set and
include citation, description, tine period of content, status,
spatial domain, keywords, access constraints, and use constraints.
The identification information is a nandatory el enent of the data
set mnetadata

Cl TATI ON

The citation is the recommended reference to be used for the data
set. The citation information is conposed of the follow ng:

originator - name of an organi zation or individual that devel oped
the data set

publication date - the date when the data set is published or
ot herwi se made avail able for rel ease

title - the nane by which the data set is known

geospatial data presentation form- node in which the geospati al
data are represented. This elenent usually identifies types of
cartographic data in hardcopy form no reference is nmmde to
digital files or nedia in this elenent.

publication information - publication detail for published data
sets. For NMD data sets, the publisher is always the U S
Ceol ogi cal Survey and the publication place always appears as
Reston, Va

publication place - nane of the city (and State) where the data
set was published or rel eased
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publisher - name of the individual or organization that
publi shed the data set

1.1.1 Exanpl e

Identification_Information:
Citation:
Ctation_Information:

Oiginator: U S. Geol ogi cal Survey

Publication Date: the date (year or year and nonth) the inmage
was archived in the Sales Data Base (SDB); format YYYY or
YYYYMM

Title: the Geographic Cell Nanes Data Base designation for the

DAQ

Ceospatial _Data_Presentati on_Form renote-sensing i nmage
Publ i cati on_I nfornation:

Publ i cati on_Pl ace: Reston VA

Publ i sher: U. S. Geol ogi cal Survey

1.2 DESCRI PTI ON

This el enent consists of an abstract, the purpose of the data set,
and any optional supplenmental infornation.

abstract - a brief narrative summary of the data set

purpose - a summary of the intentions with which the data set was
devel oped

suppl enental information - additional optional information about
the data set (included as needed)

1.2.1 Exanpl e

Abstract:
A digital orthophoto quadrangle (DOQ is a raster inmage of
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9/ 97

renotely sensed data in which displacenent in the i nrage caused by
sensor orientation and terrain relief has been renmoved. A DOQ
conbines the image characteristics of a photograph with the
geonetric qualities of a map. The primary DOQis a 1-neter ground
sanpl e di stance, quarter-quadrangle (3.75-m nutes of latitude by
3.75-m nutes of |ongitude) i mage cast on the Uni versal Transverse
Mercator Projection (UM on the North Anmerican Datum of 1983
( NAD83) . The geographic extent of the DOQ is equivalent to a
guarter-quad plus overedge. The overedge ranges from a m ni num
of 50 meters to a maxi mumof 300 neters beyond the extrenmes of the
primary and secondary corner points. The overedge is included to
facilitate tonal natching for nosai cking and for placi ng the NAD83
and secondary datumcorner ticks. The nornal orientation of data
is by lines (rows) and sanples (colums). Each line contains a
series of pixels ordered fromwest to east, with the order of the
lines from north to south. An unconpressed gray-scale DOQ is
formatted with a variable | ength ASCI| header foll owed by a series
of 8-bit imge data |ines. For gray-scale DOQ s, the radionetric
i mage bri ghtness val ues are stored as 256 gray | evel s rangi ng from
0 to 255. The netadata provided with the digital orthophoto
contain a wi de range of descriptive information, including source
i nformati on, production systemand dates, and data to assist with
di spl ayi ng and georeferenci ng the inage.
Pur pose

DOQ s serve a variety of purposes, frominterim maps to field
references for earth science investigations and anal ysis. The DOQ
is useful as a |layer of a geographic informati on systemand as a
tool for revising digital |ine graphs and topographic naps.

TI ME PERI OD OF CONTENT

This element may be a single date/tine, nultiple dates/tines, or a
range of dates/times and a currentness reference.

single date/tine - the nmeans of encoding a single date and tine
calendar date - the year representing the |atest date of
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information in the data set

currentness reference - the basis on which the content currentness
is determ ned; for exanple, ground condition

1.3.1 Exanpl e

Ti me_Period_of Content:
Ti me_Period I nformtion:
Si ngl e_Dat e/ Ti nre:
Cal endar _Date: the date (year, nonth, and day) of the
phot ographs (in the case of nopsai cked i nages, the ol dest date
of the input source inmages is used); format YYYYMVDD
Current ness_Reference: ground condition

1.4 STATUS

This elenent includes the progress, nmintenance, and update
frequency information.

progress - the state of the data set
mai nt enance and update frequency - the frequency wth which

changes and additions are nade to the data set after the initial
data set is conpleted

1.4.1 Exanpl e

Progress: conplete
Mai nt enance_and_Updat e_Frequency: irregul ar

1.5 SPATI AL DOVAI N
This el enent shows the areal coverage of the data set. The linmits
are given in latitude-longitude val ues in deci mal degrees. For data

sets that include a conplete band of |atitude around the Earth, the
west boundi ng coordi nate i s assigned the val ue of m nus (-)180.0 and
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t he east boundi ng coordinate i s assigned the value 180.0. Data sets
with overedge coverage are referenced to the nominal tile
coordi nates in the NDCDB

boundi ng coordinates - the |atitude and | ongitude val ues for the
data set in the follow ng order

west boundi ng coordi nate: the westernnost |ongitude of the data
set

east boundi ng coordi nate: the easternnost |ongitude of the data
set

north boundi ng coordi nate: the northernnost | atitude of the data
set

sout h boundi ng coordi nate: the sout hernnost |atitude of the data
set

1.5.1 Exanpl e

Spati al _Domai n:
Boundi ng _Coordi nates: (do not include overedge)
West _Boundi ng_Coor di nate: western | ongitude in decimal degrees
East Boundi ng_Coordi nate: eastern |ongitude in decinmal degrees
Nort h_Boundi ng_Coordi nate: northern | atitude in deci mal degrees
Sout h_Boundi ng_Coordi nate: southern latitude in decimal degrees

1.6 KEYWORDS

Keywor ds are words or phrases sumari zi ng an aspect of the data set.
This elenent is conposed of theme, place, stratum and tenpora
keywords. The NWVD uses only the thene and place subel enents.

thene - subjects covered by the data set

thene keyword thesaurus - reference to a formally registered
thesaurus or simlar authoritative source of thene keywords;

t hene keyword - common-use word or phrase used to describe the
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content of the data set and the type of digital data

pl ace - geographic |ocations covered by the data set

pl ace keyword thesaurus - reference to a formally registered

thesaurus or a simlar authoritative source of place keywords

pl ace keyword - the geographic nane of a | ocation covered by a
data set; usually US and the two-letter State abbreviation. No
Canada and Mexico because digita

reference is used for dat a

outside the United States are not archived as part of the data

set.
1.6.1 Exanpl e
Thenme:
Thene_Keyword_Thesaurus: none
Thene_Keyword: DOQ
Thene_Keyword: digital orthophoto
Thene_Keyword: digital orthophotoquad
Thene_Keyword: aerial photograph

9/ 97

Thene_Keywor d:
Thene_Keywor d:
Thene_Keywor d:
Thene_Keywor d:
Thene_Keywor d:
Thene_Keywor d:
Thene_Keywor d:
Thene_Keywor d:
Pl ace:

rectified photograph

rectified inmge

ort hophot o

guart er - quadrangl e orthophoto
1-neter orthophoto

2-meter orthophoto

3.75- x 3.75-mi nute orthophoto
7.5- X 7.5-mnute orthophoto

Pl ace_Keywor d_Thesaur us:

U. S. Departnent of
areas of special sovereignty, and their principal administrative
Processi ng

di vi si ons

10- 3) : Vshi ngt on,

Technol ogy.

Feder a

Commerce, 1977,
I nformati on

D.C., Nationa

Countri es,

Institute of

dependenci es,

St andards and
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1

Pl ace_Keyword: US

Pl ace_Keywor d_Thesaur us:
U S. Departnment of Commerce, 1987, Codes for the identification
of the States, the District of Colunbia and the outlying areas
of the United States, and associ ated areas (Federal |Information
Processing Standard 5-2): Washington, D.C., National Institute
of Standards and Technol ogy

Pl ace_Keyword: the two-letter designation for the State

ACCESS CONSTRAI NTS

Access constraints are the restrictions and | egal prerequisites for
accessing the data set, including constraints to protect privacy or
intellectual property or limtations on obtaining the data set.

Exanpl e

Access_Constraints: none

USE CONSTRAI NTS

This elenment sets out the restrictions and | egal prerequisites for
using the data set after access is granted.

Exanpl e

Use Constraints:
None. Acknowl edgnment of the U S. GCeological Survey would be
appreci ated for products derived fromthese data.

DATA SET CREDI T

This el enment provides recognition of those who contributed to the
data set.
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1.9.1

1.10

1.10.1
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Exanpl e

Data_Set Credit: include other Federal or State agenci es,
cooperators, or partnerships that contribute to the production of
the data set

NATI VE DATA SET ENVI RONVENT

This elenent provides a description of the data set in the
producer’s processing environment, including itens such as the nane
and version of the software, the computer operating system file
nane includi ng host-, path- and filenanes, and the data set size.

Exanpl e
Nati ve Data_Set Environnent: include the software nane and version

conputer operating system name, and the unconpressed file size
i ncl udi ng header, in bytes
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DATA QUALI TY | NFORVATI ON

Data quality information provides a general assessment of the
quality of the data set. Recomendations on information to be
reported and tests to be perforned are found in "Spatial Data
Quality,"” chapter 1, part 3, in US. Departnent of Commerce, 1992,
Spati al Data Transfer Standard (SDTS) (Federal I nf ormati on
Processing Standard 173): Washington, D.C, National Institute of
St andards and Technol ogy.

ATTRI BUTE ACCURACY

Attribute accuracy is an assessnment of the accuracy of the
identification of entities and assignnment of attribute values in the
data set.

attribute accuracy report - the expl anation of the accuracy of the
identification of the entities and assignments of values in the
data set and a description of the test used

Exanpl e

Attribute Accuracy_ Report:

Duri ng photographic reproduction of the source photographs,
limted analog dodging is performed to inprove inage quality.
Anal og dodgi ng consi sts of hol ding back Iight fromcertain areas
of the sensitized photographic material to avoid overexposure.
The diapositive is inspected to ensure clarity and radionetric
uniformty. Di apositive inmage brightness values are collected
with a mninmm of image quality mani pul ation. |1mage brightness
val ues may deviate from the brightness values of the original
i mages because of inmmge value interpolation during the scanning
and rectification processes.

Radi onetry is verified by visual inspection of the digital
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1

1

orthophoto quadrangle with the original unrectified inmage to
determine if the digital orthophoto has the sane or better inmage
quality as the original wunrectified input inmage. Sli ght
systematic radionetric differences can be detected between
adjacent DOQ files; these are due primarily to differences in
sour ce phot ograph capture dates and sun angl es along flight lines
when t he aerial photographs were taken. These differences can be
observed in an inmage's general |ightness or darkness when it is
conpared to adjacent DOQ fil e coverages.

LOGE CAL CONSI STENCY REPORT

This elenment provides an explanation of the fidelity of the
relationships in the data set and the tests used.

Exanpl e

Logi cal _Consi st ency_Report:
Al'l DOQ header data and inmage file sizes are validated using USGS
sof t war e before being archived. This validation procedure ensures
correct physical format and field values for header elenents.
Logi cal rel ationships between header elenments are tested.

COVPLETENESS REPORT

This elenment provides information about omssions, selection
criteria, generalization, definitions, and other rules used to
derive the data set. Use the appropriate description dependi ng on
the revision status of the data set.

Exanpl e

Conpl et eness_Report:
DOQ i mages are visually inspected for conpl eteness to ensure that
no gaps or inmage msplacenents exist in the 3.75 imge area or
i n overedge coverage. DOQ i nages can be derived by nosai cki ng

6- 10
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nmul tipleinmges to ensure conpl ete coverage. DOQ s are cloud free
within the 3.75 inmage area. Sone clouds may, very infrequently,
appear in the overedge coverage. Nati onal Aerial Photography
Program (NAPP) source photography is leaf-off in deciduous
vegetation regions. Coastal areas and international boundary
regi ons may have areas without i mages (void areas) in parts of the
3.75" coverage. Slivers of void areas in the outside edges of a
DOQ may result also from inage transformation from other
planinetric systens to the Universal Transverse Mercator (UTM.
These void areas have a radi onetric value of either zero (bl ack)
or 128 (uniformgray).

The data set field content of each DOQ header el enent is validated
to ensure conpl et eness before archiving.

The area of coverage for a standard USGS digital orthophoto is
either a quarter-quadrangle (3.75 mnutes of latitude by 3.75
m nut es of | ongitude plus overedge) or quadrangle (7.5 m nutes of
latitude by 7.5 mnutes of |ongitude plus overedge).

The USGS requires inage overedge to provide overlap coverage
between adjoining DOQJs to facilitate edge matching and
nosai cki ng. That overedge extent is approximtely 300 (x30)
neters beyond the extrenes of the prinmary and secondary datum
corner points for the standard digital orthophoto quadrangl e.

However, some Federal, State and |ocal agencies, and private
entities not associated with the National Digital Othophoto
Program (NDOP) may provide DOQJ s to the USGS under cooperative
agr eenent prograns.

To nmeet the requirenents of the NDOP and i ncl ude ot her sources of
DOQ s, the geographic extent for DOQ s shall beas foll ows:

For DOQ s produced under NDOP funding agreenents: 300 (x30)
met ers mini num beyond t he extrenes of the primary and secondary
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dat um corner points.

For DOQ s produced under ot her cooperative agreenents: a m ni mum
of 50 neters beyond the primary and secondary horizontal datum
corner point extrenes.

The resulting digital orthophoto is a rectangle whose size may
vary in relation to adjoining digital orthophotos.

2.4 PCSI TI ONAL  ACCURACY

The el enent provi des an assessnment of the accuracy of the positions
of spatial objects in horizontal position

hori zontal positional accuracy - an estimate of accuracy of the
hori zontal positions of the spatial objects

hori zontal positional accuracy report - an explanation of the
accuracy of the horizontal coordinate neasurenents and a
description of the tests used.

2.4.1 Exanpl e
Posi ti onal _Accuracy:

Hori zontal Positional Accuracy:
Hori zontal _Positional Accuracy_ Report:
The DOQ horizontal positional accuracy and the assurance of
that accuracy depend, in part, on the accuracy of the data
inputs to the rectification process. These inputs consist of
the digital elevation nodel (DEM, aerotriangulation control
and net hods, the phot ograph source canera calibration, scanner
calibration, and aerial photographs that nmeet National Aeri al
Phot ogr aphy Program (NAPP) standards. The vertical accuracy
of the verified USGS format DEM is equivalent to or better
than a USGS level 1 or 2 DEM with a root nean square error
(RVBE) of no greater than 7.0 neters. Field control is
acquired by third-order <class 1 or better survey nethods
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sufficiently spaced to neet National Map Accuracy Standards
(NVAS) for 1:12,000-scal e products.

Aerial canmeras have current certification from the USGS,
Nat i onal Mappi ng Division, Optical Science Laboratory. Test
calibration scans are perforned on all source photograph
scanners.

Hori zontal positional accuracy is determ ned by the Ot hophoto
Accuracy (ORACC) software programfor DOQ data produced by the
Nati onal Mapping Division. The program determ nes the
accuracy by finding the Iine and sanple coordinates of the
passpoints in the DOQ and fitting these to their ground
coordi nates to devel op a root nean square error (RVBE). From
4 to 9 points are checked. As a further accuracy test, the
imge line and sanple coordinates of the DEM corners are
transformed and conpared with the actual X Y DEMcorner val ues
to determine if they are wthin the RVSE. Addi ti onal
information on this testing procedure can be found in US.
Departnment of the Interior, U S. GCeological Survey, 1993,
Techni cal Instructions, ORACC Users Manual (draft): Reston,
Va.

DOQ s produced by cooperators and contractors use simlarly
approved RMSE test procedures.

Adj acent DOQ s, when displayed together in a common
planinetric coordinate system may exhibit positional
di screpanci es across conmon DOQ boundaries. Linear features,
such as streets, may not be continuous. These edge
m smat ches, however, still conform to positional horizontal
accuracy within the NMAS.

The USGS, National Mapping Division, periodically conducts

field investigations to validate the reliability of DOQ
posi tional accuracy.
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Quantitative_Horizontal Positional _Accuracy_Assessnent:
Hori zontal Positional Accuracy_Val ue: use t he RVBE for the DOQ
Hori zont al _Posi ti onal _Accuracy_Expl anati on
U S. Bureau of the Budget, 1947, United States National Mp
Accur acy Standards

2.5 LI NEAGE

This element contains information about how the data set was
constructed, including the events, paraneters, and source data.

source information - |ist of sources and a short di scussi on of the
i nformati on contributed by each

source citation - reference for a source data set(includes the
source citation abbreviation, originator, publication date,
title, geospatial data presentation form and publication

i nformation)

source scal e denom nator - the denoni nator of the representative
fraction for the map scal e

type of source nmedia - nmediumof the source data set
source time period of content - time period(s) for which the
source data set corresponds to ground condition (includes

single or multiple date(s)/tinme(s) and cal endar date)

source citation abbreviation - short-formalias for the source
citation

source contribution - brief statenent identifying the
i nformation contributed by the source to the data set

process step - information about a single event

process description - an explanation of the event and rel ated
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par anet er s.

source used citation abbreviation - the source citation
abbreviation (alias) of each data set used in the processing
step

process date - the date the event was conpl eted

2.5.1 Exanpl e

Li neage:
Sour ce_I nfornmation:
Source_Citation:
Citation_Informtion:
Oiginator: U S. Geol ogi cal Survey
Publication_Date: unknown or the date (year or year and
nont h) the DEM was archived; format YYYY or YYYYMM
Title: the Geographic Cell Nanes Data Base designation for
the source 7.5-m nute DEM quadrangl e
Publ i cation_I nformation:
Publication_Place: Reston VA
Publ i sher: U. S. Geol ogi cal Survey
Type_of _Source_Medi a: cartridge tape
Sour ce_Ti me_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: the date (year and nonth or year, nonth,
and day) of the source photography for photogrametrically
derived DEMs, the date (year or year and nonth) of contour
compi l ation source, or unknown; format YYYY, YYYYMM or
YYYYMVDD
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: DEML
Source _Contribution: elevation data in the formof an ortho- DEM
regridded to user-specified intervals and bounds
Sour ce_I nfornation:
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Source_Citation:
Citation_Informtion:
Oiginator: U S. Geol ogi cal Survey
Publication Date: the date (year or year and nonth) the
phot ograph i s avail abl e to the public for purchase; that is,
when the DEMis entered in the SDB; format YYYY or YYYYMM
Title: aerial photo frame ID
Ceospatial _Data_ Presentation_Form renote-sensing i nmage
Publ i cation_I nformation:
Publ i cation_Pl ace: Reston, VA
Publ i sher: U. S. Geol ogi cal Survey
Sour ce_Scal e_Denom nat or: 40000
Type_of Source_Medi a: stable base nateri al
Source _Time_Period_of Content:
Ti me_Period I nformation:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: date (year and nonth or year, nonth, and
day) of photography; format YYYYMM or YYYYMVDD
Sour ce_Current ness_Reference: ground condition
Source_Citation_Abbreviation: PHOTOL
Sour ce_Contri buti on: St abl e- base aeri al phot ography film
provi des nost of the inages for DOQ s. Filmmay be panchromatic
bl ack- and-white NAPP (or NAPP-Ilike) or color-infrared (ClR) NAPP
(or NAPP-1ike).
Sour ce_I nfornation:
Source_Citation:
Citation_Informtion:
Oiginator: U S. Geol ogical Survey
Publ i cati on_Date: unpublished materi al
Title: project ground and photo control
Publ i cati on_I nfornation:
Publication_Place: Silver Spring, M
Publ i sher: National Ceodetic Survey (NGS)
Type_of _Source_Medi a: various mnedi a
Source _Time_Period_of Content:
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Ti me_Period_I nformati on:
Range_of Dat es/ Ti nes:
Begi nni ng_Dat e: unknown
Endi ng_Dat e: unknown
Source_Currentness_Reference: ground condition
Source _Citation_Abbreviation: CONTROL | NPUT
Source _Contribution: horizontal and vertical control used to
establish positions and el evati ons for reference and correl ati on
pur poses
Source_I nformati on:
Source_Citation:
Ctation_Information:
Oiginator: U S. Geol ogical Survey
Publ i cati on_Date: unpublished materi al
Title: report of calibration
Publ i cation_I nformation:
Publication_Place: Reston, VA
Publ i sher: U. S. Geol ogi cal Survey
Type_of _Source_Medi a: di sc, paper
Sour ce_Ti me_Period_of Content:
Ti me_Period_I nformati on:
Range_of Dat es/ Ti nes:
Begi nni ng_Dat e: unknown
Endi ng_Date: unknown
Source_Currentness_Reference: date of the calibration of the
canera associated with the source photography
Source _Citation_Abbreviation: CAMERA | NPUT
Source_Contribution: canera calibration paraneters
Process_St ep:
Process_Descri ption:
The production procedures, instrunmentation, and hardware and
software used in the collection of standard USGS DOQ s vary
dependi ng on systens used at the contract, cooperator, or USGS
production sites. The majority of DOQ data sets are acquired
t hrough Governnent contract. The process step describes, in
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general, the process used in the production of standard USGS
DOQ data sets.

The rectification process requires, as i nput, a user paraneter
filetocontrol therectification process, adigital elevation
nodel (DEML) gridded to user-specified bounds, projection,
zone, datum and X-Y wunits, a scanned digital image file
(PHOTOL) covering the sane area as the DEM ground X-Y-Z poi nt
values (CONTROL_INPUT) and their conjugate photograph
coordi nates in the canera coordi nate system and neasurenents
of the fiducial marks (CAVERA INPUT) in the digitized image.

The canmera calibration report (CAVERA INPUT) provides the
focal length of the canera and the distances in nmillineters
from the canera's optical center to the canmera's eight
fiducial marks. These marks define the frame of reference for
spati al neasurenents nmade fromthe phot ograph. G ound control
points (CONTRCOL_INPUT) acquired from ground surveys or
devel oped in aerotriangulation are third-order class 1 or
better and neet National Map Accuracy Standards (NVAS) for
1:12,000-scale. Gound control points are in the Universal
Transverse Mercator or the State Plane Coordi nate System on
NAD83. Horizontal and vertical residuals of aerotriangul at ed
tie-points are equal to or less than 2.5 neters. St andard
aerotriangul ati on passpoint configuration consists of nine
ground control points, one near each corner, one at the center
near each side, and one near the center of the photograph.
The conjugate positions of the ground control points on the
phot ograph are neasured and recorded in camera coordi nates.

The raster inmage file (PHOTOL) is created by scanning an
aerial photograph film diapositive with a precision inmge
scanner. An aperture of approximately 25 to 32 microns is
used, with an aperture no greater than 32 microns permtted.
Usi ng 1:40, 000-scal e photographs, a 25-mcron scan aperture
equates to a ground resolution of 1-neter. The scanner
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converts t he phot ographi c i mage densities to gray-scal e val ues
ranging fromO to 255 for bl ack-and-white photographs. Scan
files with ground resolution less than 1 nmeter or greater than
1 neter but less than 1.28 neters are resanpled to 1 neter.

The principal elevation data source (DEML) is a standard DEM
data set from the National Digital Cartographic Data Base
(NDCDB). DEM s that neet USGS standards are al so produced by
contractors to fulfill DOQ production requirenments and are
subsequently archived in the NDCDB. Al DEM data are
equi valent to or better than USGS DEM standard | evel 1. The
DEM used in the production of DOQ s generally has a 30-neter
grid post spaci ng and possesses a vertical RVBE of 7 neters or
|l ess. A DEMcovering the extent of the photograph is used for
the rectification. The DEMis traversed from user-sel ected
m ni mrum to maxi num X-Y val ues, and the DEM X-Y-Z val ues are
used to find pixel coordinates in the digitized photograph
using the transformati ons nentioned above. For each raster
i mage cell subdivision, a brightness or gray-scale value is
obtained using nearest nei ghbor, bi li near, or cubic
convolution resanpling of the scanned image. The pi xel
processing algorithmis indicated in the header file. An
inverse transformation relates the image coordinates
referenced to the fiducial coordinate space back to scanner
coordi nate space. For those areas for which a 7.5-m nute DEM
is unavailable and relief differences are |l ess than 150 feet,
a pl anar - DEM (sl ope-pl ane substitute grid) nmay be used.

Rectification Process: The photo control points and focal
length are iteratively fitted to their conjugate ground
control points using a single photo space resection equati on.
The canera location and orientation in the formof a rotation
matrix is obtained fromthis mathematical fit. This rotation
matrix can then be used to find the photograph or canera
coordi nates of any other ground X-Y-Z point. Next, a two-
di nensional fit i s nade between the neasured fiducial marks on
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the digitized photograph and their conjugate canera
coordi nates. Transfornation constants are devel oped fromthe
fit, and the camera or photograph coordinates are used in
reverse to find their conjugate pixel coordinates on the
digiti zed phot ograph.

The DEMi s traversed fromuser-sel ected mni numto maxi mumX-Y
values and the DEM X-Y-Z values are used to find pixel
coor di nat es in the digitized photograph using the
transformati ons nenti oned above. For each raster inage cell
subdivision, a brightness or gray-scale value is obtained
using nearest neighbor, bilinear, or cubic convolution
resanpling of the scanned image. An inverse transfornmation
relates the inmage coordinates referenced to the fiducial
coordi nate space back to scanner coordinate space.

Quality Control: All data are inspected according to a quality
control plan. DOQ contractors nust neet DOQ standards for
attribute accuracy, |ogical consistency, data conpl eteness,
and horizontal positional accuracy. Duri ng the initial
producti on phase, all rectification inputs and DOQ data sets
are inspected for conformance to standards. After a
producti on source denonstrates high quality, detail ed visual
i nspections are reduced. Al DOQ s are tested for physical
format standards.

Source_Used G tation_Abbreviation: DEML, PHOTOL, CONTROL_| NPUT,

CAMERA | NPUT

Process Date: the date (year and nonth) the DOQ was produced
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3.

3.1.1.1
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SPATI AL DATA ORGANI ZATI ON | NFORNMATI ON

Spati al data organization information identifies the mechani smused
to represent spatial information in a data set. This category of
net adat a descri bes point, vector, and raster objects. The elenents

dealing with direct spatial references are required. El ement s
dealing with indirect spatial references are applicable only to
certain DLG 3 categories. Point, vector, and raster object

information is considered optional in the "Content Standards for
Digital Geospatial Metadata" but is used by the USGS to provide
further information to data users.

DI RECT SPATI AL REFERENCE METHOD

This el enment defines the type of data in the data set. Data types
are point, vector, and raster.

Raster Cbject Information
This element provides the types and nunbers of raster spatial
objects in the data set.

raster object type - raster spatial objects used to reference
| ocations in the data set. NWVD uses pixel for imge data and grid
cell for elevation data.

row count - the nmaxi mum nunber of raster objects along the
ordinate (y) axis in rectangul ar data sets; nust be greater than
0

colum count - the maxi nrum nunber of raster objects along the

abscissa (x) axis in rectangul ar data sets; nust be greater than
0

Exanpl e

Direct Spatial Reference:
Direct _Spatial _Reference_Method: raster
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Rast er _Cbj ect _I nformation:
Rast er _(Cbj ect _Type: pi xel
Row Count: use the nunber of

lines shown in the DOQ header

Col um_Count: use the nunber of sanples shown in the DOQ header

9/ 97
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4.
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SPATI AL REFERENCE | NFORMATI ON

Spatial reference information describes the reference frame for and
t he nmeans of encoding coordinates in the data set.

HORI ZONTAL COORDI NATE SYSTEM DEFI NI TI ON

The horizontal coordinate systemdefinition provides the reference
frame or systemfromwhich |linear or angul ar di stances are neasured
to locate the position a point occupies in the data set. The
el ement provi des i nformati on  about the latitude/l ongitude
resol ution, map projection, and horizontal datum

planar - the quantities of distances, or distances and angl es,
that define the position of a point on a reference plane to which
the surface of the Earth has been projected

grid coordinate system- a plane-rectangul ar coordi nate system
usually based on, and mathematically adjusted to, a nmap
projection so that geographic positions can be readily
transforned to and from pl ane coordi nates. Systens used by the
NMVD i ncl ude Uni versal Transverse Mercator (UTM and State Pl ane
Coordi nate System (SPCS) with zone identification

pl anar coordinate i nformation - i nformation about the coordi nate
system devel oped on the planar surface

pl anar coordinate encoding method - the neans used to
represent horizontal positions; the NVD uses coordinate pairs
for point and vector data and uses rows and columms for grid
coordi nate system data sets

coordinate representation - the nethod of recording the
position of a point by neasuring its distance from
per pendi cul ar reference axes for coordinate pairs or row and
colum nethods; values for the abscissa and ordinate
resolution are given in planar distance units of neasure
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(meters for data sets in coordinate pairs and grid coordinate

systens and arc-seconds for data sets i n geographi ¢ coordi nate
syst ens)

pl anar di stance units - units of neasure used for distances

geodeti c nodel - paranmeters for the shape of the Earth; paraneters
i nclude horizontal datum nanme (North Anerican Datum of 1927 or
North American Datum of 1983), ellipsoid name, sen-mgjor axis,
and the denoni nator of the flattening ratio

4.1.1 Exanpl e

Hori zont al _Coordi nate_System Defi nition:
Pl anar:
Gi d_Coordi nate_System
G i d_Coordi nate_System Nane: Universal Transverse Mercat or
Uni versal _Transverse_Mercator:
UTM Zone_Nunber: use the UTM zone for the data set
Transverse_Mercator:
Scal e_Factor_at Central Meridian: 0.9996
Longi tude_of Central Meridian: use the central neridian
for the zone the data set falls in
Latitude_of Projection Origin: 0.0
Fal se_Easting: 500000
Fal se_Northing: 0.0
Pl anar _Coordi nate_I nfornati on:
Pl anar _Coor di nat e_Encodi ng_Met hod: row and col umm
Coor di nat e_Represent ati on:
Absci ssa_Resol ution: ground sanple di stance of DOQ
O di nate_Resol ution: ground sanpl e di stance of DOQ
Pl anar _Di stance_Units: neters
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Ceodet i ¢c_Model :
Hori zontal _Datum Name: North American Datum 1983
El i psoi d_Nane: Geodetic Reference System 80 (GRS 80)
Senmi - maj or _Axis: 6378137
Denom nat or _of _Fl atteni ng_Rati o: 298. 257
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5.

51.1.1
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ENTI TY AND ATTRI BUTE | NFORVATI ON

This el ement provides information about the information content of
the data set, including entities types, their attributes, and the
domai ns fromwhich attribute val ues can be assi gned.

OVERVI EW DESCRI PTI ON

This elenment contains a summary of and citation to the detailed

description of the information content of the data set. The NMDis
using the summary overvi ew description for digital products.

Entity and Attribute Overview

This element provides a detailed sunmmary of the information
contained in a data set, including the attribute codes and the
format of the attribute code for DLG s. The summary for raster
files specifies the size and range of acceptabl e values for the data
set. For gridded data sets, this el enent specifies the size of the
i nteger value and the range of acceptabl e val ues.

Exampl e

Overvi ew Descri ption:
Entity_and_Attri bute_Overview
For DOQ s from a panchromatic source, each pixel contains an
8-bit gray-scal e val ue between 0-255. A value of 0 represents
the col or black, and a val ue of 255 represents the color white.
Al'l val ues between 0 and 255 are represented as a shade of gray
varying from black to white. For color-infrared and natural
color DOQs, a digital number from O to 255 will also be
assigned to each pixel and for each band in a three-band inmage
represented by red, blue, and green (RBG. Areas where the
rectification process is inconplete because of inconplete data
(that is, lack of elevation data, gaps) are represented with the
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5.1.2

5.1.2.1

9/ 97

nuneric value of 0 or 128.

Entity and Attribute Detail G tation

Thi s el enent provides the nane of the actual reference standard for
the attribute codes and includes an FTP anonynous site Internet
address if the standards are available in soft copy.

Exanpl e
Entity_and_Attribute Detail G tation:

U S. Departnent of the Interior, U S. Geological Survey, 1996,
Standards for Digital Othophotos: Reston, Va.
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6. DI STRI BUTI ON | NFORVATI ON

Thi s el ement provides i nformati on about the distributor and nmeans of
obtaining the data set. The NVD Data and Information Delivery
activity is responsi bl e for nmai ntaini ng and updating the i nformation
in this section.

6.1 DI STRI BUTOR
This el enment provides information about the distributor from whom
the data set can be obt ai ned.

6.1.1 Exanpl e

Distributor:
Cont act I nformati on:
Contact _Organi zation_Prinary:
Cont act _Organi zati on:
Earth Science Information Center, U S. Geol ogi cal Survey
Cont act _Addr ess:
Address_Type: nmiling address
Addr ess: 507 National Center
City: Reston
State_or_Province: Virginia
Postal _Code: 20192
Cont act _Voi ce_Tel ephone: 1 800 USA NMAPS
Cont act _Voi ce_Tel ephone: 1 800 872 6277
Cont act _TDDY TTY_Tel ephone: 703 648 4119
Cont act _Facsim | e_Tel ephone: 703 648 5548
Contact _El ectroni c_Mi |l _Address: esicnail @sgs. gov
Hours_of _Service: 0800-1600 Mynday- Fri day
Cont act I nstructions:
In addition to the ESIC at the address above there are other
ESIC offices throughout the country. A full list of these
offices is at
htt p: // mappi ng. er. usgs. gov/ esi c/ esi c_i ndex. ht m
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6.2

6.4
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1

1

RESOURCE DESCRI PTI ON

This el ement gives the nane by which the distributor knows the data
set.

Exanpl e
Resource_Description: DOQ

DI STRI BUTI ON LI ABI LI TY

This elenent contains the statenent of liability assuned by the
distributor for the data set.

Exanpl e

Distribution Liability:

Al t hough t hese dat a have been processed successfully on a conputer
systemat the U. S. Ceol ogi cal Survey (USGS), no warranty expressed
or inplied is made by the USGS regarding the utility of the data
on any ot her system nor shall the act of distribution constitute
any such warranty. The USGS will warrant the delivery of this
product in computer-readable format and will offer appropriate
adj ustment of credit when the product is determ ned unreadabl e by
correctly adjusted conputer input peripherals or when t he physi cal
medi umi s delivered in damaged conditi on. Requests for adjustnment
of credit must be made within 90 days from the date of this
shi pmrent fromthe ordering site.

STANDARD ORDER PROCESS

This elenment details the common ways in which the data set can be
obt ai ned or received, and related instructions and fee i nfornmation.
It addresses data in digital form and provides digital transfer
information, digital transfer options, offline and online ordering
options, fees, and ordering instructions.
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6.4.1 Exanpl e
St andard_Order _Process:

Digital _Form
Digital _Transfer | nformation:

Format _Nanme: USGS DOQ

Format I nformation_Content:
USGS unconpressed DOQ The unconpressed DOQis a raw bi nary
file preceded by a nmetadata header that consists of keyword
entries and blank entries to equal the length of a single
or anultiple of a single line of imge data. Each keyword
entry in the header is 80 characters in length and
termnated by an ASCII newline character included in the
character count of the line.

Transfer_Size: use the data set size in negabytes rounded to

t he next higher .1 negabyte

Digital _Transfer_ Option:

Ofline_Option:
O fline_Media: 8nmm cassette tape
Recordi ng_Capacity:
Recordi ng _Density: 4.5 (high)
Recording_Density: 2.3 (| ow)
Recordi ng_Density_Units: gigabytes
Recordi ng_Fornmat: unl abel ed, unconpressed Uni x DD archive
format; standard bl ock size: 30,270, but can be provided
at 2,048 or multiples of 2,048
Ofline_Option:
Ofline_Media: 3480 cartridge tape
Recordi ng_Capacity:
Recordi ng_Density: 250
Recordi ng_Density Units: megabytes
Recordi ng_Fornmat: unl abel ed, unconpressed Uni x DD archive
f or mat

Digital _Form
Digital _Transfer_ I nformation:
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For mat _Nane: JPEG
Format I nformati on_Content:

The USGS conpressed DOQis an | JGJPEG compressed file. JPEG
is a lossy conpression technique. Unl i ke unconpressed
DOQ s, the conpressed DOQ does not contain an attached
header record because data conpression corrupts ASCI| text.
A separate netadata file acconpanies the conpressed inage
file.

Fi | e_Deconpressi on_Techni que:

The al gorithmused by the USGS for conmpressing DOQ s is 1JG
JPEG Version 4.0. This is a lossy conpression using a
standard Q or quality factor of 30.

Transfer_ Size: use the size of the conpressed DOQ rounded to

t he next higher .1 negabyte

Digital _Transfer_Option:
Ofline_Option:

Fees:

Ofline_Media: CDROM

Recordi ng_Format: | SO 9660

Conmpatibility_Information:

This CD-ROM can be used with all conputer operating
systens that support CD-ROM as a | ogical storage device.
Al text files on this disc are in ASCII format. Dat a
files are in ASCI1 or binary format

Fees are subject to change. Call 1-800-USA- MAPS for current
prices.

Ordering_Instructions:

The conpressed data are distributed on CD-ROM generally by

county. However, some CD-ROM s may contain regions or partial

counties and some counties may require multiple CO-ROMs. The

presence of a DOQ in the NDCDB does not necessarily indicate

that the file is avail abl e on a conpressed, county-based CD- ROM
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7.

7.2.
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METADATA REFERENCE | NFORMATI ON

Thi s el ement provides i nformati on on the currentness of the netadata
i nformati on and the responsible party. The information includes
net adata creation date, contact, and netadata standard and versi on.
Met adata reference information is a mandatory el enent of the data
set netadat a.

METADATA DATE

This el ement gives the date that the netadata were created or | ast
updat ed.

Exanpl e

Met adata_Date: the date (year or year and nonth) is the creation
date for archive DOQ s for unconpressed i mages. When the DOQ s are
witten to CO-ROM the netadata will be updated. The format for the
date is YYYY or YYYYMM

METADATA CONTACT

This el ement provides the nane of the party responsible for the
net adat a i nformation.

Exanpl e

Met adat a_Cont act :
Cont act I nformati on:
Contact _Organi zation_Prinmary:
Cont act _Organi zation: U S. Ceol ogical Survey
Cont act _Addr ess:

Address_Type: mailing address

Address: Building 3, Rm 3128, Ms 532
Address: 345 M ddl efiel d Road

Cty: Menlo Park
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State _or Province: CA

Post al _Code: 94025-5130

Cont act _Voi ce_Tel ephone: 415 329 4309
Contact _TDDY TTY_Tel ephone: 415 329 5092

Cont act _Facsi m | e_Tel ephone: 415 329 5130

Contact _El ectroni c_Mi |l _Address: wesi @gnat x. w. usgs. gov

7.3 VETADATA STANDARD NANME

This elenent always refers to the FGC standard in use at the tine
the data set metadata was created.

7.3.1 Exanpl e
Met adat a_St andar d_Nane:

Content Standards for Digital Ceospatial Mtadata

7.4 METADATA STANDARD VERSI ON

This elenent is the version of the FA@C standard in use at the tine
t he et adat awas cr eat ed.

7.4.1 Exanpl e
Met adat a_St andard_Ver si on: 19940608
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